In this work, we presented the following hyperbolic telegraph partial differential equation
Introduction
The telegraph hyperbolic partial differential equation is important for modeling several relevant problems such as signal analysis, wave propagation, hyperbolic partial differential equations are arise in many branches of mathematics, physics ,other science and engineering, as electrodynamics, thermodynamics, elasticity, wave propagation. in numerical methods for solving these equations, the problem of stability has received a great deal of importance and attention. in recent years, much attention has given in the papers to the solution of a hyperbolic telegraph partial differential equation. Gao and Chi developed a numerical algorithm for the estimate the solution of nonlinear telegraph equations [7] . Dehghan and Shokri present a new numerical scheme (Kansas method) [5] . Koksal showed numerical solutions of the telegraph equations with the modified difference scheme [9] . Ashyralev and Modanli present finite difference schemes to find numerical method [1] - [9] .The finite difference method is important tool for the solution of telegraph equation .
In the present paper, we consider the following initial-value problem for a telegraph equation
in a Hilbert space with a self-adjoint positive definite operator ≥ , ≥ let = + , we define an operator = + + − 
√
It is easy to check that under assumption (2) problem (3) has a unique mild solution given by the formula
following theorem shows the stability of problem (2).
Theorem 1. [1]
Suppose that φ ∈ ( ), ∈ ( 
where ( , , ) does not depend on , and ( ).
The aim of this study is to construct and investigate the difference schemes for the telegraph equation.
Stability of Difference Scheme
For the approximate solution of initial value problem (2), we consider the grid space [0, ] = { = , 0 ≤ ≤ , = } By using the method in [3] we get the first order difference scheme 1 + 2 (7) and second order difference scheme Similarity to [11] , the stability of first order difference scheme in ( 7 ) we define ( ) = + + , ( ) = ( ) and ( ) = we get
From here we instead of the difference scheme in (8) for homogeneous part of the following difference scheme
The following theorem guaranty the stability of (7).
Theorem 2. [11]
Let the operators and in the operator difference scheme (10) be self adjoint operators, then with the conditions ≥ 0 > 0 > 1 4 fulfilled, there holds the a priori estimate
Where , are self adjoint difference operators, denoted a Hilbert space ‖. ‖ is norm in Hilbert space, ‖. ‖ norm in ‖. ‖ norm in .
Numerical Computation
In applications, let us consider the initial-boundary value problem hyperbolic telegraph partial differential equation We have ( + 1) × ( + 1) system of linear equations and we will write it in the matrix form 
Conclusion
In the presented paper, we discussed the Cauchy problem for the telegraph equations in (1) . first order and second order of difference scheme for the Cauchy problem are showed , stability for cauchy problem and difference scheme are acadj@garmian.edu.krd Conference Paper (July, 2017) established. The difference schemes of the first order and second order of accuracy for telegraph partial differential equations are showed. Two test example is given, the numerical solution was established, numerical and exact solutions are compared. The comparison tell us the difference scheme method of the second order of approximation gives better result than the first order. Numerical results are obtained using Matlab. The theoretical statements for the solution of these difference schemes are supported by the numerical results.
